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(54) Portable telephone handset in which the electrical connexion between two folding sections has resistive or 
inductive high frequency blocks 

(57) A folding telephone handset has an aerial connected to a lower section. Inductive and/or resistive lines 
join the lower section to an upper section, these preventing high frequency disturbances from reaching the 
lower section. This improves the radiation efficiency and pattern and maintains the bandwidth. 
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< 3 f j PORTABLE RADIO, -■<• , . 

The present invention relates to a portable radio, 
and it will be illtistrated r by may of example, .with 
' 'reference [ to a : ii ,f ^rra r ngement .-having a connection for 
; cohnecting upjf^r ^a'nd " lower unit sections of. a flexed unit 
5 when ari ^ahtenria 'is f itted i to a: f lexiort portion of the 

l flex§d tiriiti£ cn:: . r I. . - : j !>,< > • ; 

! ~ l Wiith regard to the " forin of . a~> portables radio [ which is 
used by } being pressed . against x the earlof a human body, as 
with portable fce&ephone unit, a method for equipping a 
10 : flexiofi portibh of the unit with an antenna has been 

proposed in order* tb "lessen the effect oni the human body// 
of electromagnetic waves by * locating the antenna apart 
f fom- th&' human body^ during conyersationsiV and in. order to 
imprbv<B v 'th6 tadiati&n efficiency ,&nd< radiation pattern of 
15 the ant^rirta:^ • ^ " ! i v. -o-.J > --.t' ■ ,..v 

^ ^ portable t^lephohe with the above described » ; 

Structure' poise's the problem thati a, mfet airport ion oyer the 
nr c arit : ehna portion' causes a deterioration in -the radiation 
efficiency of the antenna and produces the effect r that 
20' the frequency 'bandwidth is > narrowed ; during the ; operation 
^ ! 6f t?tie ! afitefina^'-* v -iTO' cope with this/ in Japanese. Patent 
- J v liaTd^0pen Nc L He?i 4--127723* arportable radiQ: has been 
* i; "pr6p6sedy which has a structure; in which the anteni>a 



projects from the unit downwardly in order to reduce the 
effect of the user's head on the antenna. However, such 
a portable radio still gives concern, in that the 
radiation pattern will be affected since the user's body 

shields the antenna. 5 ' ''- " : 

Tf -there is^no inf l-utencev ^f a -ntetal .porvtipn .of , ,^ 

radio on the antenna, in-ra ptxrfeaole; -gadjfp-^w h i rh, is ?uaasi. 
•'• by pressing it-iagainst the ear cof \ the 7 h»man .body, u #s, in a 
portable telephone, ?the. radiation efficie>nQyi,,of. th,e, f ( . 
antenna and the deterioration of the radiation pattern 
are improved r . .and ■ the eff ectk-of 0 narrpwing v the l joperating 
y frequency 1 bandwidth iiS • relieved, !- whereby ?, it will be 
oposVifeO* to-; locate., the a**<Mwa~ se>a5ate#o??9».itbe..fiu^an 
body-i Therefore, it isi -necessary to c reduge : .the influence t 
of the metaln portion? oyer the, antenna- on it. : ,, 

Features of a portable- radio., which .is,, to ; be ^ 
describedi beOiowyLby jway.j>f .example* -in il;l.y ! stx,ati,o ( a J of 
- t . he invention ! are^ that ;vit;. is* capatol.es o^ imp,r pv^-ng,; .tphe 
protection of a human body from electromagnetic-, t , i 
radiations . 'and of, improving the; radiation:. eff-iq^ency and 
..i Jthte radiation .tpatterff.-of; an, 'aiitennav.i without;- having an 
•oiadve^se effect caused iby a .met a* .post io.n ^ of ? ,f he : radip on 
the antenna.- '~<rwfc v S .-. ; <». ■ - <i • ...i :• : a 

In "a particular embodiment q£ -ia. .porfc able, radio, which, 
■ has an antenna f itted to. av f l^xion. iportion, jo,f the unit, 
Nand which <i>s .to *be described below, :-fey. way of .example in 
illustration: of the invention, the.se are upper .„ and , lower 
circuit portions which are arranged in each of upper and 
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lower ' unit sections of the flexed imit,.. the upper and 
lower circuit portions being divided interposing a 
'• fitting portion <of the antenna to the flexion portion, an 
■ external conduction body. outside the unit, connection 
5 lines which connect the upper and lower circuit portions 
a and the conduction boc^y,. , .and,^ impedances each of the 
■ ^ impedances being < iarranged an the middle of a 

v cb'r'responding ,one .of the , connection, .lines, the impedances 
- "serving- to reduce ./the ; conduct ion,, of a l^igh frequency 
10 ' durrerit tbetweenj thej jupper and, ; lowe?: circuit portions. 
. .? The .'impedances which Reduce. the, conduction of the 
high frequency* current between tfce. upper and the lower 
circuit -portions may. be ; in > ,%he form of resistors or 

inductoxs . r -' - " '-y .■■> ij>n •-• -.=>■•.• y , • ■ .- , .• , 

15 Furthermore -some Qf . ,the . impedances which reduce the 

conduct ion > of the high frequency .current between the 
upper and lower circuit portions may be; inductors and 
; - some may ; be resistors, or they, may be. combinations of 
'-.» .'resistors^and respective. elements such- as. inductors. 
20 The flexed unit may be a folding unit f ; and the ^ , 

antenna 'may be placedv.ab,ja (: li)in9e,pprtio,n, pf the folding 

: • unit. j!i - ° •'■ • j J - > ■ . • : ' :, i .- ■ i X J .= . 

■* ■ Arrangements: illustrative -of, £he,^ven£io£. will now 
be described, by way of. -example, with reference to the 
25 accompanying drawings,. ^rin , which: 

zi ■ .-.uo-xto Fig: 1 is a ^diagrammatic perspective view of a 

' ' ! " portable' radios : ■ ' ., • 

v ~ ■ ■! f Fig : . 2 is a' diagrammatic , side s view,, showing an 



antenna," an upper circuit, and a lower'circuit oof -.the 

. . ' . •-• ■ ■ - i - 

portable radio, • . ~ 

Fig. 3 is a diagrammatic- front elevation view. of, a 
first embodiment illus'trativev'of the' present invention, 
wherein a resistor is connected to -a J i connect ion line, 

; Fig. 4 'is a diagrammatic frohf celevation iyiew^of a 
second embodiment- illustrative 'of the?rpresent (t >inyentrion, 
wherein an inductor is dbnnect^d -to - a iconhectiQ.n r MAe, 

Fig". 5'' is a* diagrammatic' front a elevation -vie^ ,qf a 
modification 'of 't^e v second embodiment!' illustrative, of the; 
present invention,' ' wlier^ih the' tre^sttdsrand the inductor 
are 'selectively • connected to • a" 'Connection ..line-, n , ? r \_ 

a Fig7 6 is a diagrammatic fro»t <ea.ev.afeipn xiew .pf a 
modif ication of the seccnd embodiment illustrative . of the 
present invention, wherein" resistors xand inductors r 
connected in ' series are select £velyiiconnected c to a, ; 
" connection' linei' ^and ' - - l ' '-" • '" '- '' r .zor.:r: 

'F^ig: " ! 7 is-'i perspective viewvofc. a- folding unit of a 
Portable radio' '1 1 ltistr&tive^of .: -the> .present . invention when 
It is"' unfolded ■ : • ■■ : 0<i 

1 J *A J portable' radio to '-be - des.cribed below .includes a 
resistor and an inductor inserted into a connection line 
J whiclTl:onneci ts upper - a ird-l^wer-crrcu its- disposed in an 



interposing flexion portion of\ a- unit.: • , . 

Specifically, an- antenna; II is arranged : .at ; . the . ^ 
'flexion portion <sSe Fig;' 1) >, and an .electric circuit is 
divided into upper and lower circuit, portions 2} ..and 22 
having apportion of-' an antenna fitted to a unit (see Fig 
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2). A plurality of connection lines 24 (see Fig. 3) , 
which connect the upper and, lower circuit portions 21 and 
, : 22 includes, resistors (Fig. 3) . The antenna is 
5 electrically connected to the lower circuit portion 22 

i ; (s.ee^F.ig. 2) , _ f;:i . 

- i; fi ,. , ^Moreover, r instead^ of the resistors 24 (see Fig. 3), 
•, an, impedance may 4 be provided by an inductor or by 
.. (: dnductors. f an,d .r.e£jL?tp.r.s in series. ^Different 
10= combinations of. induptor, resistor, or inductor and 

resistor, may, be jused in different connection lines or an 
inductor may, be used in every connection line for the 
convenience o,f the circuit . A series circuit composed of 
a resistor .and an, inductor may be arranged in each 

15 connection line,,., : .. . i . 

The portable radio to be described in illustration 

.o of; the present, invention^ provides high frequency 

separation of , the upper and lower circuit portions 21 and 
22 by means .„o? .resist or ;.s .24 ... For this reason, the 
.20, influence^ of the, -Upper circuit portion 21 on the antenna 
<■■ connected ,t-o. ..the .lower circuit, portion 22 may be reduced, 
enabling the., radiation . efficiency and the radiation 
pattern 5 to he improved. Thus, the possibility of a 

- reduction in the, frequency bandwidth may be minimised. 
25 ., , 1(f *.<m fin . th<* embodiment illustrative of the present 

invention, to be described with reference to Fig- 2, the 
ante^na> 11. is. connected to t the lower circuit portion 22, 

- and resistor is arranged in the middle of each 
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cpnnection line for connecting the upper and lower - 
circuit portions 21 and 22. 

Subsequently^ the operation of this embodl'meWt will 
5 be described with reference to Fig. J. 

A high frequency current induced by the arit'e*vna-ll 
is distributed in the lower circuit' portion 0 22 as well as 
on the antenna 11. Here, xf" 't'ne' 1 '\i^per'' ! an(i' l©w£* a circuit 
portions 21 arid 22 are' simply cwinfebtetl Vith 'elec'C.-r'ical 
10 wires, the previousiV^menVio^'hi^h f¥ea^e%by^ current i's* 
also distributed in the upper circuit portion 21. 

The high" f requency ' current distributed' iit - the upper ; 
circuit portion" 21 ' generates'ari 'eldctrfc 1 flel^d iJ aiYd - 
disturbs the electric f ield' ihrieren€iy' generated ; by *the 
high frequency current distributed by"- 4 €h^ aintSehna 11 . 
X That 'is, since the' ^per^ circuit portion^! i& connected' 
to the 'lower f Wrcu£t- ? W&iotf^Z> tile" characteristics of 
the Wenna'il/i.e^'^e r^dia^lbn^ef ficiehcy? the. 
radiation pattern arid* the ^ike/'a^e* 'caused" W Y"< 

Hence/ H ^titere W^ig*' fcreqOShfcy' isbiatioh 
between ' the ' upper 'arid ' iow^r circuit portion^' '2V and' 22, 
the high frequency 1 current ' iis^rifiutio'n in' the tfp"per 
circuit 1 portion ' 21 ' is reduced',' f s8~ Mat 9 the ra'di-afcioh 
' efficiency 'and radiation pattern of * the 1 : antenna ' *1 become 
25 approximately equal' to J thkt' in the case where 1 the upper': 
circuit portion 'if does not' exlsV." For this' rfeas8», as 
'""shown in Fig. 3, "a resistor is' ifiMertefd intcy €fefe-'=^ 
connection line '24 for connecting the upper- and lower 
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circuit portions 21 and 22 in order to make the 
connection l ; ine 24 have a high impedance, thereby 
producing aa , isolated condition. 
5 , -Next, ..a, further, embodiment illustrative of the^ 
present invention will be described with reference to 
: Fig .• .- 4 .v ul* i tfcS* £*rs£ d mentioned embodiment, a resistor is 
inserted into ,the,connec^ion . line. 24 . However, in the 
arrangement shpwn, in, Fig. 4, ^an inducer 25 is inserted 

10,'-:. into- 'the,. connection -Upe. 24 -r- > ,. f .;•.(. .-w r 

Furthermore, in. a a mpdi^f ica^ipn of this further 
embodiment,. K as., shown. -^.referejiQe numeral 26 in Fig. 5, a 
resistor and an inductor are used alternately in the 
connection lines. In addition, as another modification 

15 of this further embodiment, a resistor and an inductor 

connected in series may be used selectively, whereby the 
same effects can be obtained (see reference numeral 27 in 
Fig. 6) . 

It is natural that for the flexion unit, the 
20 arrangements described are effective using a folding 
unit, as shown in Fig. 7. 

The effect of the arrangements described is that 
there is a reduction in the distribution of the high 
frequency current which is induced in the upper circuit 
25 portion from the antenna. Thus, deterioration in the 

radiation efficiency and in the radiation pattern of the 
antenna are reduced. Therefore, it is possible to fit 
the antenna to the flexion portion of the radio unit 
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without adversely affecting the operation of the* antenna 
Thus, it is possible to provide a portable ra'dio 
apparatus, such as the portable ^teliephone, having' a' 
structure such that it can be used' i!n a way -i-h ' which 
elements are spaced apart f rotn A t:he' iStirtiari body . . 

Although the prefer red n £Hibodiih£nt?s' 'illustrative of 
the present inventibn J iias^beeh^B^scirxBed- by Wayfofrr.r 
example, it will be understood tfrat : H>ar'iati^iv3- ^nd^ 
modifications thereof, as * weli^ asf :c bfche'r embddiments.' may; 
be made without departinc/ f ir f &m* the sfcb^e 1 of- the 
protection "sought: by the ^pehded c <flafms . . 1' * : o-'... > . ^ 
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CLAIMS 



1 . A portable radio having an antenna fitted to a 
flexion portion of a flexed unit, upper and lower circuit 
5 portions of the radio being arranged in respective upper 
and lower unit sections of the flexed unit, the upper and 
'" V71.ower^ and interposed' by an 

antenna fitted to the flexion, portion, an external 
conducting body on the .outside of the, unit, a plurality 
10 of connection lines which connect the upper and lower 

circuit portions and the conduction body, "and a plurality 

-of .elements,-, each, being. ar.ranged_,i?n 'a •Corresponding one 

of the connection lines/ trie elements serving to 'reduce 
the conduction of high t .frequency .current: between jthe 
^5 upper and lower circuit . portion^ . .." , i - 

2. A portable radio as claimed in claim 1, wherein 
each element which reduces the conduction of the high 
frequency current between the upper and lower circuit 

20 portions is a resistor. 

3. A portable radio as claimed in claim 1, wherein 
each element which reduces the conduction of the high 
frequency current between the upper and lower circuit 

25 portions is an inductor. 

A portable radio as claimed in claim 1, wherein 

^U'nyVCsome'of- the .elements which' . reduce^fche conduction of the 
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high frequency currents between the upper and lower 
circuit portions are resistors , and other of the elements 
are inductors/ j 



5- r . j^.P 0 ^^^ radio as claimed in claim 2, wherein 
at least one of the elements; which reduces the conduction 
of "thfe ' fiiGfh : fre<^eni^ 'current between the upper and "the 
lower circuit portions in thje connection lines includes 



an inductor 
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6, A portable radio als claimed in any-one of v* 
claims T to "5/ wherein the flexed* unit "is a folding unit, 
and the antenna is placed at a hinge portion of the 

folding unit . : -<r.. ■ \ , ■ . • , £ 

J Mi : ,; ^ i»- .s ' ! ' -a b . i> ivf.i s 

7. A portable radio as;, ,claxir^<l' J^/^flim ^ . . " ' 
substantiality's described hereM ■ with. M ' : re|eren.c^. to t any v . HiJ 



